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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a spark plug for 
which its insulator is covered with a glazed layer that 
can be glazed at a relatively low temperature and has a 
high insulating property. 

SOLUTION: In this spark plug 100 having a resistor, its 
glazed layer 2d formed on the surface of an alumina- 
based insulator 2 has a composition containing 18-35 
wt.% of Si02, 25-40 wt.% of B203, 10-25 wt.% of ZnO, 7- 
20 wt,% of BaO, 3-9 wt.% of Na20, and 3-9 wt.% of K20. 
This glaze hardly causes a crack or the like because the 
difference between its linear expansion coefficient and 
that of the alumina-based insulating material is relatively 
small. In addition, it has a softening temperature lower 
than that of conventional lead silicate glass, so that the 
glazing temperature can be lowered to 800-950'' C, and 
oxidation in a central electrode 3 or a terminal metal 
fitting 13 hardly occurs even when the glazing is carried 
out simultaneously with a glass sealing process. 
Although its content of the alkaline metal constituent is 
high, it has a good insulating property and is excellent in flashover resistance. 
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(.m-^m) Z r©Z r 02m»fi»-^*^?:3. 4S 

(m=^W) T i ©T i 0 2^«i-&*^5: 1. SM. 

m%ki.±fr^ (^— , ^-s.t/iiEg^M©'>?i< ill) 

(Ura^M) Z r O Z r O 2g|»*i-&*^^WZr , 

T i 0T i ozmnmrn^m^^vfTii: LT, WTI/W 

Zr5r0. 2~10i:-rs(^ S=^W©'>'i < 

[0 0 2 4] ±fe*^?g©m-©«fi£ofPffi • jaftH-:? 

v^T, ±15©^ — mra^M©fp;B • 5?;*^-§-», J':i.T 
ci^L<ia9gr5o *%?g©^-©wj5X©x/''?-^'r7 

^''©Sa5=S:^£-r86«)l(3:teV>Tfi, TJi^:^ ')±m^^(D 
^tf#*S«H%l 2*fl:%JUT (0 -i-tr) O 
ISHCgfe, Sife, BfiE^©-i-*aiEiaS:B2 03tl! 40 
'fkifel^»Lfc:fiatrT2 0~3 5Sl:%C®isi)00, T 

i st;z r %-5-n^ns?<b^ifta[Ufcma(rT-g-w-e2 
~i 0*ft%©SJ-^-eE^Lit^(-il#^*^feSo t;u* 
'J ^SB£»©-^ti"^*flSU'BfiS^^©-t-*13:^±f5©ffi 

CO 0 2 5] 7;\^i3')^mi&^t.B^i^L<o't^&^m 
mr^zmz^K). ±i5©j:e>^cja^*5#e>n2>a* 
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PST^HPtr, 7>'i'* 'J^JS^^^i:BfiR^^i:©E-a-aA5 
^v^i:, zix^l&^i!)^7k^(D7.^'J-mm'^lzmtiiL. 

'J-©iteSfe_h#$-a-^i^-&A5^?)o 7.7';-©iia 
g*^@iSt'ii5< («'J;^(? 1 0 0 0 mP a • s 

A^L^A'e., ±fEOJ:d'iT;U;^ 'J^JS^^i-i:BJ5E^i-i: 

S *5:^-T':>^|5lS®'>7kv^fi&^«=fe^t•^■r < >i * 1, © i: 
CO 0 2 6] /j:*3, T;UA 'J^JSJ5S»SI/BJ5!c^J©#* 

»*5M'>-rnff, mmcomtw^m. •ttj:t>t,nmu&i^ 
±^-ri ziiiz-z) tjiHi^tK -fxuzmmLtzmK). r® 

mXit. PbOHft^TT iSO^Z r^©®-fk2afi!c5^=& 
ie'^^*;ii:-e, a^©®c-fb?aM±#t:}tli©JtooPb 
fiE^©'i-*fl:5:±i|@t:ifJia-rSwi:, =a:#:6<jiriiPbO 

^ffirxo. l*»%^i^T^:■rs^^:^^^^tJt-cv^;|.o 

S£cT, friBL/c:*:^?g©m— ©P®*5^^3tlSo tj: 
C0027] T*®Jfeig:#:/65-fiaj;i(f T>5 

0 't)t)C'ftiail*5{£<^ ttiKS^S*8 0 0~9 5 0"Ci:{£ 

^^:A^±l:n<v^o t;u* u^js^^3-©'&*»a^ 

iJMSn5®-C, S6*S®i^iiStt (l>l^T^i»■7 7•;/ v 
*5^»t?S>*o Sfc, Ti5.r/Zrm®^ 
^bife^»=&ffi^1-sr tcio, #?,ni)ai6M©W* 
ttfei>v^ti»^S,tt*^^#^n, -e«J;itf»«Ji>f®7;i' 

sij$nTaiSM®w«ffitttgiRi±t*-^-r2)„ zrm^ 

Lx—smmxh^o tf:)3. zzx mykm^^m t 
»i, mx\im^^titzmmmA^^0yii^(DgS(.i^mtiH)^^ 

ZK>iz<\^zt ©fife, f^my 'J f h =&7lctt:^ 7 U -©?g 

xA^mmmLftm^^z. ]S.6^miinzj:i>7.7 ')-(Difs 

CO 0 2 8j ^-©«fi£C:fcv^T, 7 ^l^xi •) ^B^^Oj 

^u^^&i>m<t<fi!o^mzx I 2fift%=fe@As 
<i$*©ja«*^^?tr^fijc-etiic< Tis. sfc, a^®*fe 
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mmLtz$s-(Dm^tmmiz^ 2mi;k±(D7jui} 

[0029] ?*»r, T i 2tt/Z r O-e-ti-^^aA^K-fb^; 

Ofi*%5:e^5i:, nmo)W!.<t,^ibmiz±^LXmm 

[0 0 3 0] 7i*5, Zr^^^ttT iJ5£^^0^;J^®S&|g 

Z r 02^S:aS^*^CT3. 4*4%^/, 
MSt<li3. 0 Mfi^lJiT i: 1-^0*5 J; V^„ 
[0 0 3 1] ftfe:^, T i ^^^r-:3V^T^±, Z rliSii^hit 

[0 0 3 2] /i*J, T i^i^i>mm\ztj:^t. SS^HCD 

m^f&m0mw]\i^^iibxi^-x^m<DSitii-ts:mmm^ 

WStti, T i ^K^^i:Z rfiS^>i:%#^in-r5Ci:*5a 
SUV>o mULtzmm^m(DJ:r)iz. Zr 

OZ r Oe^fltMi-^^^&WZr , T i CDT i 0 2^ 
Scaih-t-^^^WTii: LT, WTi/WZr5rO. 2~10 
^:rS0*5J;v^, WTi/WZrA'O. 2 S i:, T 
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•5v^^iS5^«^°^tt©lRj±5a«^^-^)■^r^fJ:•5 1 UTt^^tz 

•^■r < JiS^^ii'abSo <tb:^. WTi/WZrAM 0 A 
■5i:Lfc«^C, T i fig^^©-t-*4^ii^$^S=g:#7i 

<^cSo ^omm. f^mmo:)mm^mm^i^<tj:K)'M€ 

T, l'->'y^'*^A^^4b^-r< 'iS^^A5*S. tj: 
10 *3, WTi/WZr(i> as L< liO. 5 ~7 tTS^A^ j; 

CO 0 3 3] ±IBm-0«^CfcV^T, tt^'f^Si^ 

^j-^*sii, s i 02\zmit'^^nLtzmmzx2 o~ 

i^t^i^T«fiSsn-cv^s«^, ms i fi£5^-§-*4A>2 o 
Mfi%*i«f3^csi:, ^m(Dmm^^mm^±t<tj:om 
^, tt^girt trsijn^©^«:PigA5^c-^-r < JiSo fife • 

iJ5R»-t*SA5 4 0SS:%'S:@^Si:, S&lg© 

20 -->•>■>?') «®^P(B*5^i;^-r<'!tSo Jifc, ms ija 

<-rs::i:A^t?tS. 5ifc\ S i <i:OM 
St<fi> S i 02lE'ftife^»:ai:(rT, 2 5~3 5fi 

[0 0 3 4] ^fz. m-(Dmmzis\^x. Bss^-g-** 

(i, B2 03f3M{l:%^»L/tm4HT2 0~3 5*4 
%izm'^iin.^. SBfig»-^*»*5 2 0fii%*J^C7i 
Si:, ffllS®i);fb,^*5±#t, mS9®iaS (ir5B©8 0 
30 0-9 5 0*0 T'0ft6;^A5^tgi:!feS. ftfe:^, BgSc.j^% 

Tt/j:</j:So Sfc, »?.nsa«S4' ir^^ffl^&^CT 
mmmA^^MLtzO. Si£i^ttt0^gTabSV^^iT^i:®)|| 
i: V > -:, /i ro^S=& ^ C ^-r < S ,^ C V ^ 
t^, ^fiJtrf^ffl-rSo ttis. ^B^»^*St±, ss 
L < «2 o~2 8afi%offiffl-eiS;^-rs®*5j:vN„ 
[0 0 3 5] '&:*3/tt*::^^'J-®?iii«jtt3(»3%*=S:iS 
40 ist>SS,^J3*5VNT, Bm^tTAi]<}^msS(.^(D-^s\-^ 
** (K'fkifem*) ti 4 2«S%JilT, as L < 1*3 5 
M^:%Ji^Ti:•rs®A5J:V^„ S3t, S&iKeaSoiiSoi 
#%l(^®J■rsil,^^^r:^3V^x, ';^JS^5)'i:T i s 

[0 0 3 6] iJit-, ^-0«fi£^I*5V^T Z n5g^-S-#fi 
(i, ZnOtKftifem»L:it**HT 1 5-2 5«4% 
©^HT^^SnSo ^Z n^5i-§-*a*M 5Sa%* 

jfficiT^drSi:, tt^©s^-fL«*'±#Lt-r, mmcDumx 

50 ©«)gl;!i5^t6i:^cS®^*5^Sc ftfe:^, SZn^^^-i-* 
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15~2 0afi%, $ eirSS l,< « 1 7~2 OSfi% 
® ® H -ClSi^T * 0 *5 J: V 

[0 0 3 7] Sfc, ^-0^ii^C^3V^TB a^5J-t*fi 
tt, BaOC^-fbfe^SiUfcafiJlT 1 0-2 3afi% 

s.m-c(ommp^^m}itj:^m-ti)^^i>o ttis. ^sa^ 

^(D^^Mit. as L < (i 1 2 ~ 1 8**%0«H-CtS 

[0 0 3 9] rrx', f&m^±i^m^^ntzmMm<o^ 
ywb^m) ^xps (xm^-^^i^^) ^©^a©« 

[0 0 4 0] S7t, ±iEffl«B^*t-52^^BJC!);;^/N-- 

^'^^j^'fi. )^)S^*:©:s:il?Ll*i^r^5v^x, ^'t^mmh— 

i^tt e>n/;W^^©^^^^gi5=&(ii;i/i © i: L.T«j5!cT 
ts. r©^-g-, ^'■/^^'•r^^t^rj^S 0 ore 

amf -5 i: 13 J; 0 «&iSSffiiT:<fi*iiij^-r ^ztt^-c^ 

© Jfei^te^Tifii « 2 0 0 M Q Jii.±*5«l« S n T V ^ d i: 
77y^>z.:t->'^-^©^^$;RSIh■rS±T'aS L 

[0 04 1] S8»4, -^©PJ^^©— ^J^^-ri)©-C3fe 
•So -r^ch)*., 0 0©i^^-^J:l 3ffl!l 

trESiE^^EEmai (^J^IJ^M^H 1 0 0 0 V) 'Sr^gg 

i^-fy^fl 0 0=S:EaLT5 0 OrfcSnj^i Lfcl^STii 

E^vsiiLT, iaij^-r'<ti^iS}afei[fiRx(i, (vs/ 
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Im) -RinHT:*«)SCi:*5-ctS (EITti, iimUJI 
ffllni?:, mSfEliJ^fflffiST;©PSSmffll*iili-rsilSj 
^i|||iS©ill:^;^rJ;'^ialJ^LTV^•5) o 

[0 0 4 2] Sfc. ^mmt. AlJSE^^^Al 203tr 
K-fbtl^ff L 7t T 8 5 ~ 9 8 Sfi^^g-^-^-r -5) 7 ;v 

^tt> 2 0~3 5 OrwjagUffltfclt-SaK©^*!!© 

5 0 X 1 0-7/'C~8 5 X 1 0-7/ 
'C©®H©t;©i:/J:oTV^S3^*5g^ LV>„ j^^3S# 
10 g!cA5c:©TK^lJ:'5/J^S<?i^TV^Si:, tt»gH»A 

So fife:^, w^w^^z.dii.mm.i-'o-xt <ts.'ox\^ 

Si:, ft^^Ct k*SJn^©^RgA?^C-^-r< 'iSo 5^: 

33, ±.wiimm.%mu J; oas L< tt6 0 x i o-^ 

/"C-S 0 X 1 0-''/'C©ffiH©€©t?ioTV>S© 

[0 0 4 3] r;i-c% ffl*©W!6^t8[(j, 
l^-fifiEi: ^iS ct ^ t3jgJf45:E^ • ^« LT»fc?!7 7 ;^ 
S©ffl«/'N';i'^'ft:*^e>i^3^'&-^"3aiL. ri^'&«V^Tt2f 
20 fl]©X'f 7 h y-^'i*^}:: J; OfflJ^Lfcttt J: OJt^-r 
sc:i:*5-etSo S/c, l6iS^^±©ittlS®©iiiP5i^s^fc 

[0 0 4 4] ±l5y^/N°-^'yv^^©m-©«J5£ 
(±, j-:j.T©*^m ©i^jS:^?*©iP— c J: 0 i^itt s r 
A^Tt^So t-'i*:)*., v^^i: LT© 

S i, B, ZnS.t/Bai:, Na, KS.t/L i A>c>S« 
ns2a (#^an7>»i^;^ 'j^M^^i-) i:©^;5S^>iii:3i 
SfiS^>8i)e&*$:, S iJ5g^5-=S:S i 02(3lf-ft:fe^S:L7t 
30 aaf:iT 1 8-3 5«*%, Bfi!c^J-=SrB2 03C®f-ft% 
^»:Lfc»fi(rT2 5-4 Ofil:%, Z nJ5S^>=S:Z n O 
C.Sf-ftife^acUfcfiifzT 1 0-2 5«a%, Ba?:B 
a O irK^kfe^gc LfcMfit T 7 - 2 0 Sl:% i: /j: S J; 
■5frE-^-rsi;i;tt3, ^^Jo7;u* •;^JSfi^^^■^;-:?v^ 
T»i, Na(iNa20, KfiKaO, L i ISL i 2OC 

Sffb^fe^WLfesatrT, ^n-^n3~9aa:%ffi^L 

TS-^ft, •^:©S-a-ife=& 1 0 0 0-1 5 0 OrJrJpfSiU 
T^^S-B", ^©^iafe=Sr,li<% • #^XfbL«f>«sLfe7 

40 i:, ^©»^«&*=Sr«6)ii^*:©«®f::*«$-ti-T«*«&3|c 
««« J^fiS-r S am«f)5l; Jft«XS t , ^ © i^ijt#: 8 
0 0-9 5 0t:©SgffiHirT«lfiS-rsrJ:CckO, 

=& J6iS^*:^S iSi t #tt T fib^^ i: /j: r a 

[0 0 4 5] Sfc, ±IE::^>'-?-^7'5:J''©^-©:B^ 

ii. J':iT©*^?^©s;{ii:^?fe©^-izj:«9SJii-sr 
*5-ets„ -r^cc^*., ^:^r?£ii, i*^:*- vjsS^^i: lt 
©Si,B, ZnS.t/Ba t, T i Sl/Z r ;4^c,g(fiT. 

S'>/j:< ttj ia©#fiE^jSt:/j:SfiE»ai»5S=&. Si 
50 fi£5^5:S i 02H®?{btJ^ff L/cllfiHT2 0-4 0« 
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Sz/ZrJS. TitiTiOaH, Z r Z r O2 
0 0 0~1 5 0 OtfxSn^LT^SJS-lt, 

SfXSfc, ^0*6iit«:=&8 0 0~9 5 0"CcD?aSEHC 
[0 0 4 63 tjiio. ^fi£»9J5E»2Sii»5S (*-5^:t VfiS^^- 
:te<bife, mKi^, 5BS?*g, 'J 20 

CO 0 4 7] ±127 'J y h ^TtcXtijg^'t 

sixt^o fii5, mm:^'7'}-^itmi^mmizm^ri 30 

LT{±, .a*;^ 7 'J 
C0 0 4 8] a«;^7';-tct±, ?^^L/;as»5l5Jt« 

'f ^-T Fov-r 1-^ Cab's 

*3V^T^i, S i 02St;A 1 203HJnA, Fe 
2O3, TiOz, CaO, MgO, N azORUKz 

o^(Dimxit2m&.±^±iz't^r^'ho^mmr^ 

CO 0 4 9] *^i^©:x>'N--^':^^:jr(i, i^ig^olft^ 
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s^n, iHii:<te:^©«si5fi!ic4>'6ms*5Ea$n.&i: 

w.unmmm^(oyEmm^m^Ltzm.iLi^^mm-ri>o 
• tti^ie : !i&mii(73mmizmmBmm.mfs^m0SLLtz 

l^KifflSiz:^^, 8 0 0~9 5 0"C©iag®HtrjDf<:L 
S:l°iBSFtrfT-5o • y l^:;^x@ : ^(DljaHk^iitzmiLmz 

±M,tcomx^\^^ Lx^ismw.uns!iiitj:-ro 
CO 0 5 0] r©^-a-, ^mmm.ummzjiK)i^^±A 
t'^-b'm^tA^'mu^kzm'^^h.^hhijiz^ iitmi^n 

a?L© rt® i: -^n eiS^^JcSLF+'L-m® ©reld'Sf^ 
(->-;u) $nSo «eoT, ±fBiW!Sxei::/U;^x@ 
5 ;^ i> - ;i/Xg5: J^fiST d i: j^c ^„ mifmx 
fi , ^ X - ;vxg i: SbiS^XS i: |si ^ C /j: $ n S © 

■cja^etj-c^So t/c. mi&(Dmm^m\,^^tzi^m^u 

S^8 0 0~9 5 0'Ct{£< t?^S©T, ^-'^ms^^ 

coos 13 '©^^, ttii©iic<tjas(±6 0 0-70 
mffi^4^-?-^=&©gf{td5iti5i-^-r<^£5. ftfe:^, ©j^bis 

6 0 0*C*«»z/j:^i:, i^i^iast 8 0 0t:*jJS© 

if'^y^ t«i^-^b^ag©^gv^ t ©=sri£ffl L^citn«)jcc>7i < 

©S«T-e:RB$r«1ffiffl$jafc«^tz, «life«m#*4gP4' 

m.^^^'^ism-tizit. ^®Ai^*^#tt!icif©tt|g© 
^^-fb n 7i *5 s ag> 

CO 0 5 23 S6*©|>;<b^ag«, »c©J;-5(3LT 

%tzif'7:x'S0^M-'^^i':^i^^mV?L. 10«m~10 
0 ;/mgS©*i!Si:t^. C:iXil:SJjp|^LncA5e>g^||jBi 

5i'^^T=s:^TV^, s^,^.^mrm^o)^f^.if-i^(Dmzm.iz> 
nsif-^' (■r^c^9*.l^2§B^3^4■r■5®jat^-^') 
oTK©:-fbsgi:-r-5„ Sit, mmtipimmiz 
j^iS-^h-tz^mmco^itumz-o^^xit. mmm^pcDm 
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[0 0 5 3] ifk\^. i.tm'mm^m&t^titmmt,. 

Na2O^S:trT0. 0 7-0. 5ai9^0®H-C-^* 

[0054] ific^, ^mM:^>z^y^(Dp^mmm\:^m.m 

LTW^tttrffinfcT;!.^^ (AI2O3) 
^^^TJV^ y^it. — Ss:tw{i/\>i' -r— (Bayer) 

[0055] /W^-fet^. AK$e:&-Cfe§ 
iStBfflEi: t-Ci±«^6Ujggc7)ffiVA=^tty-:$^ (NaOH) 

X N a jaJ^J-cri^^ftT;?^ 0 . 0 5 J^:;Tcr) ci) 
V"-:?^T:;v^ |Hic< 0. 1-0. 2fia:%=e^CDt 

[0056] T^V^^^^tZ^W^n-SNa^ 

T'cc^h. jfeSffiStfs. 4tt3 5 0 ot:uJ.jic7)?gs-ecDj^ji^ 

3|54f^. 5^j:^-c< NaJ5e^^c:)-^:friCD^l^^/cCV^^c;!);6^J:V^^ 
-^^Najeg^a^-g-^itiO. 0 5Sa%J.:ilTcDigV> 
fit IS^-r ^ ^ h 7i o T V > ^ o 
[0 0 5 7] CirT. ±Jz60Dcfcot3NajaR^-^*fiO{£ 

M V - ^ ^ 0 T ; V ^ :^ ( i tu J£ it 0 JK V - ^ X g ^ 

^*$nxtTV^^o -^0)^^. i^)^*t3f44^CDNa^5i^ 
-&*S g§T ^ ^ r ^ -r }§ >5 tVj: I . t CD ^^c 
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^ ^ig-tt ^ # V ^ ^ V ^ d (Z) i^t^-e ^ o 
[0 0 5 8] tT&^LT^CTJj^^*^^^!^, ;^/N"-^':/^>/ 

iSNa^«^-i•*40^gV^JEJ5E®H^I^V^T. %Ur(!:0^ 

$nTV^^r i:^^e>. )tejSt#:^±iecDcfc-5^cNaJ5E5i'^ 

[0 0 5 9] ^LT. NaJ5g»^*4;&5j-|£c:)j;^;.j.^ 

a^5^-g'W:l:;ii5Na2 0g|©HT 0. 0 7~0. 6 5fi 
^%i:i^V^l,05;i^^Mffl■Ct ^ (0. 6 5 -2, 
»e>HS«fejSt^3|44^ONaJ5)c«^-i'#fi^0. 5Sa 

:^A-i^-:f^^mmmi^u\^x{:i.^h,^m\^tz>^ 

[0 0 6 0] 3Sgi^#3|44^CDN a JSS^-^**^ 0 . 

0 7a»%*«i:-r^t3fi. i£y-^r;u^ Th^CDNa 

<tiO. 0 7-0. 2Smmyoh-t^(Dt^^\\ ^tz. 
;6^Na2 0^»trr 0. 07-0. 3MM%(Dh<D^m 

[0 0 6 1] ±mf&mun(Dmitizi^mr^Tj\^^ -rm 
^tLx\t. A^^^-m\zj:omjt^nrzh<D^i^m'x 

40 T^cis, ^-T;!^^ ^nj®:^: 

?i^SD?:fTt:?7icV^K0. S^^b^^Sl^TO. 0 5Ma% 

[0 0 6 2] ^tz. :^^m:^t-^ib{zmm^mLfztz 

50 S[^0l^gI5t3tNa^^ti-&^nTV^'5>;6\ =^ttV-^ 
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[0 0 6 3] -ttT. :iriizm^x:^^m^^^^^\zm 

TO. 0 1-0. 2mML%X$>^ijCD^^mr^(D7b^^ 

-s-wfi^o. 0 im&%^m\z'r^tzi^\z{t^ fsmt^ 

^co^^Bilt^ ci;OS^L<(^0. 0 1-0. 1 S»% 

OPJ^t. ^t^fii^Na 2 0^#LTWNali:-r 30 
»:v^-e. t;v^ o o g=^. ^^^^9 ortrft 

$:Na20^9:tTWNa2^-r^o ^LX. ^fetriiJ^L 
WGNa=MG • NGNax 1 0 0 

= (<oO- pi • r A) • NGNa 

\z^K>nn'r^zi::f)^x^^o 

[0 0 6 7] ^cC*.\ ;^7^;^<§4'C5¥1^65?'cCNa5S5^0S 
fiJS^NGNa^. ±mtmm(DmA\Z^O. NaeO^ 40 

[0 0 6 8] *^qgt^i^jS#5f4tI*5V^Tfi. Al 

2 0B\z^nLtzmmz:B\.i^A\ ^^^^m. mr. 
ctvv vjk\ib^8 6ma%Mmiztj:^t. tinoMu^m 
kmm^ L < i,t 9 oma:%ux±^-r ^<D^^ tztz 

mttxo. mm\zmm^it^-z>t't^t'mmumt^±^ 50 
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fcWNal;i)-e>WNa2^«i:/cMWNal-WNa2 : Sa 

^) JK>3S«t-f'C7)^^gptl#?E-r'2)Na^5^o^)^:tfi 

[0 0 6 5] CO^^. ?#^n^j^j^ti-3f4ci)iSi^l^i 
tc. T;u^^^*fi;6^99fi4%T$)-5T>'U^^mvh 

^SP ^ j5£ ^ n ^ ;^ ffi ^ tij; o T $ n -5 1> CD ^ 

^z^^-r^hcDo^^mv^Gmt. Na20gisc(3T 
^^'t^m^^^$>^o 0. 4m&%^mt't^tz 

tbiz{t^ Na^^^^lofiv^T;!^^ ^^K^p^^ffifflLTi 
[0 0 6 6] ±iSWGNati. 

(SEM) ^trctoaiKli^t. -^c^ffiSl^ili^CD 

i^owbm^^i^m mx^f. epma (m^>^n-:/ 

Na 20g^SLTNGNai: LT^&!)^o ^LT. Um^)^ 
7JU^±^-rh^) y ^ :^mt:^*^:^^t(D^lzJ:':>xm 

^snx^so. ^^'ommiz^K>m^^iki^zi^^^tLx\.^ 
^tw^r^—yj. 7ji^^M7^7.m^\z^omm^Htz 

■:^^MfB^^cDS^^pl (=3. oyg/cm^) tr 

ntf. *t?^^fiL^^aSDH#?ET^:^*^>^;fflc;5MfiMG. 

MG=pO-pl • rk (1) 

^ LT*;s!)^n^^-e>. WGNati. 

X 1 0 0 (2) 

Alt^9 8»fi%iUTa)^H-Clim-r^C5;6^<i;V^ 

[0 0 6 9] s/c. ^^m(D^&mumz^\^x\t. s 

i. Ca. Mg. Ba. Zn> B2az/N a 
iaXti2SW±cD^Sn7t:^J5E^=&r. S i (iS i O 
2\z^ CatiCaOtr. Mg tj:M g 0t3, BatiBaO 
tw, Znf^ZnOtr, BfiB203H. NatiNa20 
^n^'nggibt^^aL/rafiHT-^itTO. J-1 

^m^^-r^fz^cDmnm^tLx^t^ rji^^i-m^ss 

-9 SSflgptrWL. Si. Ca. Mg. Ba. ZnR 
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aliCaOtr. Mg(iMgOt-. Bal^BaOtr. Zn 
t^ZnOH. BtiB203tr. NatiNaaOtr. -^n 

'^nmimmnLfzm^(Dm&^^x^w]-x-o. 1-15 
[0 0 7 0] mmitm^^n^ti, ^j^t^ s i , c 

a. Mg. B aS.UfZ n^D#^5a^^3oV^T^j:•^ne>J5£^ 

Mtfe. m.m^. mmi^. y^s^cD#a*&^^ 

;&^*^o -^tz, B^^t::oVN-Cfr^. HS^^t-.-^^^ (B 
2O3) (D^^ .:t;Uh;fN^® (H3BO3) <&tii:i6^ 

-r^^a^'!?®!^. ^ ^\z\tf(&m^(D±}Sc^7umtz^A 

1^. Ca> Mg. Ba. Z nmtOTt^^m^^^^m 

1007 11 ±mmni7cm^^\t. m^mzmmLxm 

^i&mun^cDmmTzm^^cD. ±um^tmig^nLtzm& 
x(D^n^^m (\;kT^ winter) t^o. imm%^ 

— wi;6n 5. ommro^m^^tunoMu 
^(D^tf^^&y^uto. 1-15. ommrot-t^cD 

i)^^<..J:^m^L<\t3. 0-10. OMAVotT^ 
[0 0 7 2] C(5:)dt). Bdi^^tB^^t\t. fi&m^ 

n(Dmu^&^mmz\^±i^i^^^^ij^-t^o 

T. BaJSE^ti. BaOt^^ffL/cSfi (i^^T. WBaO 
i:f5"r) tlXO. 0 2-0. 8 OM&%^^^ii:^(Dib^ . 30 
ci:V^o WBaO;&^0. 0 2Si%*?Ktz?:C'5 BaOE 
^lzJ:^MU^mi^±0^^mmmx\ti'j:<tj:;bo ^ 
tz^ WBaO;&^0. 8 0«»9^^®^-5 
t^mtj:t:>tl^Zt\Z-:>tj::^>^o WBaOtiS^ L < tiO. 
15-0. 5 OS*%OlEiBTIlSr^0;6^ J:V^o — 
yj. BJSE^ti. B203^S:LfcS» a:l.T. WB203i: 
ler) tiTO. 01-0. 7 SM&yo^^^'^^CDib^^ 

V>o WB203;6^0. 0 imM%^m\ztj:^ii^ v^m^w.^ 

\z^^m^^m\^±<Di&]mibmmxi^ttji<f£:h, ^tz, 

WB203;!)^O. 7 5m&%^mX^hUmcD^iML^^ibm 40 
:Ci::bn^;ii:tIo/j:;6^^o WBzOatiSS U < 0 , 15 
-0. 5 Ofii^cDffiHT^I^Sr^O;!)^ J:V>o 
CO 0 7 3] /jris. ^.Sn7C^J5g5^^:^Sa7?PJhLTctO 
^mz^m^^t ^fzisbiZi,t. A 1 2O3J:0 ti£?^t3ia 

mo:>m-'^mm^^^xm<tm(Dmxm'^r 
^^6^i>z^i^n^ttmK s i &^^s i oziz^nt so 
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fzMm^zXl. 5 0-5. 0 0fiS%^*L. Ca«^ 
=S:CaOt3g|gLfc«at-T 1. 2 0-4. 0 0S4% 
^*L. MgJ5£5>=&MgOt3g|^Lfc:SfitrTO. 05 
-0. 17a»%^:ftrL. Baj5g53^^BaOtig|»L/z 
mm^zXO. 15-0. 5 omS:%-^*L. Bj5£5i^=&rB 
2O3H^S:L/cafiHT0. 15-0, 5 0M4%^ 

[0 0 7 4] 

\z^'t\^<'ot-(D^mm^0mLxmm-r^o 

lOOti. tat^O^ft^Al. $feffia5 2 l7&^35ttlt-'5ct 

^\z^o>^w^^\o>p^m\z^}^''i^^fifz^u^z^ ^ 

o:>nm\zm\^^nfz^»L^%M'3. 'bjj^w^^wz—^ 
tm^m\z x'om^^n^}z}i%, \z^nimtm-n\zmi 

o\zwM'^fifzm^%m.Am^mxx\^^o ^tz. mm 
mm4{z{t±^^!k^3 i\zM\^-t^^'XU3 2^^m& 
$nT:fc»9. ^ne>^^gp3i^. ^f«]-r^^;ka53 2 

[0 0 7 5] ^ft:^J:l ti. {g^^»i^c^)^Str J:*9R 

y^^mj^-t^t^ijitz^ ^0i^mm\z\^. y^^^^^io 

l:^5 7;6^J^^$nTV^^o 1 e l^. ^^4:^=^1^ 

[0 0 7 6] «iit<4:2c^)tt;^r°Itlt^Sii?L6;6^?^ 
^^nX:^K>. ^0— :^CDiSa5ffill;6-e>ffi-f-^Al 3;6^# 
A • lHlC<ftfe*a)ffia5{^J;i>^^4^^tmS3;&^» 

^^1 3 i:4''il>m@3 i:CDr«1trJ£ii#;l 5;6^E®$n-C 

SI 6. 1 7?rirhLT4''tL>mS3i:«^^=i:l 3htr^ 

mft:^*7;^>'";u@i 6, 1 7 ttm^mmum^^m 

— ecD^^tt:^*^:;^i/";VSHJ:Offl^^=i:l 3i: 
CO 0 7 7] j^j^fr2(i. l^«15»3g#0tt:S-fp3tr?BoT 

^'t^m^ms^wkisbs^tstzi^onmiie^^L. ik^ib^uk 

UmtTJV^i-^±mzmfSL^h,. AlJ5E5>^. Al2 

0 3\zmnLfzMmzx8 5--9 sms:% (m^L<^t 
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[0 0.7 8] A\kkn(Om^(DM,ii^mtj:m.^tLlHtT 
fBO<t ^ t ©$:^J55-et So 

S iJSS^i' : S i Oz^ffmfiX'l. 5 0~5. 0 OSi 
% : 

Cafi)c55^ : CaO^flCSa-Cl, 2 0~4. 0 OSfi 
% : 

MgJSS^i' : MgOtr^gCttfi-CO. 0 5~0. 1 7fia 
% : 

BajsE^^ : B aO(rg|®Ml:-C0. 1 5~0. SOMM. 
% : 

BJSg^J' : B2O3^ffaST0. 15~0. 5 OMi 
%„ 

[0 0 7 9] ^1 C5^-rJ:-5C, *6i^f*:2 0tt:S-|6]4^rB^ 

mS3 (01) 0^t^»3ifeiA-d{gy:SrmI*«i: LT, ^5? 
aia52 e J; 0 n J: 0 i*ffl@(3?^fi^ $nfc* 

#:S|52bi:$ia-CV^i,„ Sl§tBa5 2 e ®flti:^iiJC{i 

c:nj:Dl,*fflScDm— ffla5 2gi:, ^©m-Wa5 2gJ; 

Disc, {zifflg®^- was 2 i *s 3 ©iiih;? x-j^fiS ^ hx 

^>§P2c*5?^J5S$nXV^S. S7t, m-tta52gC5^1- 
^®«l«SR1IStti: ^?n, ^-^^5 2 i C5^^®(i5t^(r 

i°i 3 (5 if ^s-r s BS i; $ n X V ^ 5 „ 

[0 0 8 0]^:^, 4''ij'm@3 0tt^®@(±JgM^l 5 
0tt»f®SJ:Ol./h$<ig^$iaXV^So ^LX, 

fli) ^:::tev^xria<^;0 t^Str?^^$nsBSRt5i«c!)S 

953 c*5J^^$i^Xl^So ^LX, ±f5Jia?L6 CD^- 
Si5»6 afcm^a5»6 biifi, 134 (a) CD^— ftgi52 
grtH*5l^XS:V^^3g^g^LX^5'?, ^©SJ^tfirgtClti, 

It® 6 c*Sx-Affifesv^aT-;^®t^^r?^sS$nxv^ 

[00 8 1] sfc, ^-«ia5 2gi:m-ttia5 2 i t(Dm 

t •) V^^tt®ffiyN*-;; + v6 3>S:^LX«^-r'53i:{c:i 

•5, #;^(^I©^feih^i^)^55:^^nxv^?,o ftfe;^, ±ft^J:i 

-'l'i5'^®3£«M 6 1 =gr^ L X •) > i^'^^CDm^"^ y ^ > 6 0 
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wxHu:^«i3jf Lii*, ^©t^®x±ft^j:i ©ggpig 
«r /-n" y + > 6 0 X F^fiUC JnfiSfc -S c: i: n <}: 0 ipfiS 
di^J^fiSSn, £«:^=a:l *5*feafr2tl5i!fLXS 

^^nxv^So 

[0 0 8 2] E!4 (a) 25.1/04 (b) liJ6iS^2C9V> 

• ±&h\ : 3 0-7 5mm„ 

10 • ®— «a5 2 g©fiSL2 : 0~3 0mm (tztzL. 3? 

ffig52 etcomm^z f =s:^sr, m-tta52 i t^m 

^-tta52 i CDg$L3 : 2~2 7mmo 
*frgi32 bC^^SDl : 9~ 1 3mmo 
^lii^2 e<Df^mD2 : 1 1~1 6mm„ 
m-ttgI52 g®^MD3 : 5~ 1 1 mmo 
mr.m^2 i ®a4gg|J^SD4 : 3~8mm„ 

®C*3lt«.^tg^Jg-r) : 2. 5~7mm„ 

• nmjl 6 CD^-g|5» 6 b ©F^gDe : 2 ~ 5 mmo 

• Rii?L6C5^— gp^i-e a0rtSD7 : 1 ~3. 5m 
rrio 

• tta52 g®^St 1 : 0. 5 — 4. 5mm„ 

i ©a^gpp^g: 1 2 (^''L-tti^oiiiissf-r 

St^ttrfcltSiil) : 0. 3 — 3. 5mm» 

• m~m^2 i cD^i^^mmtz (.'p-b^mo tm^-r 

=&ffi-r) : 0. 2-3mm. 

• ^-^352 i ©3F:telp^ff t A ( (12+ t3) /2) : 
0. 25-3. 25mmo 

[0 0 8 3] a/c, laitrfcVNX, ifeJtf*:2®±#:^;g; 

l(^)^:^ffi!Jl3^ajLXVN«,gp^3-2 kCfi^LQtt, 2 3 
— 2 7mm («ni;^(f 2 5mm@S) Xab^S. cEP>C, 
^fr2®4'.iL>ttjao$r^triif»f®5:l?-:>^ci:^tr, i^Jt 
^*2 0^tiJa5^2 kO^^SC^VNX. ^^(c^Al 

40 S^^w^^^:;t' 5 f4B 3;i^y— jxg >2 cSrSxi^ 
^f*2©»«i^t::li5ax®, ^©»f®^1-J^iifC?Bt.X 
SiJofc:S$LP(i2 6-3 2mm (^JA«2 9mmS 

fi) X$)So 

[0 0 8 4] 04 (a) t^S^f ^iS#:2 t::fclt-l) 

0mm, L2=ji?710mm, L3=«?7l4mm, Dl=i^ 
11mm, D2=^i513mm, D3=*t;7. 3mm, D4 
= 5. 3mm, D5=4. 3mm, D6=3. 9mm, D 
7=2. 6mm, tl = 3. 3mm, t2=l. 4mm, 
50 t3=0. 9mm, tA=l. 1 5mmo 
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[0.0 8 53 ^Tz. 04 (b) t-^f «feiitf*2 fi, m- 
sRxjm~^U2 i *5^iT^n, 114 (a) 

Tt-i*l±, ^J;^t*J-:;T©iiO-efeS : Ll = jiit/6 0mm, 
L2=^it7lOmm, L3=ii<j 1 4 mm, D 1 =ife?7 1 1 m 
m, D2 = «57l3mm, D3=iK79. 2mm, D4=6. 
9mm, D5=5. 1mm, D6=3. 9mm, D7= 
2. 7mm, tl = 3. 3mm, t2=2. 1mm, t3 
= 1. 2mm, tA=l. 65mmo 
[0 0 8 63 Alz, SStS^fct^Jr, iie^t^*2©« 10 

^ssnTVNSo ?ftaiM2 d©?^5S^$tti o~i 5 0 « 

m, aSL<tt2 0~5 0ami:$ns„ :^c^, Itr 
mt^oiz. **SI52b(r3^jsS$nfctt«g2dli,.-^ 

T-?i^M$ns— »:a-«(i:*:«:a52 bC^iSiifffiaS 

TSl;Tv^So ftfe;^, ^-ftiia52gc?^jsJc$nfca*M 

[0 0 8 73 »CC, ffl|gg2d(±, ^ij^f-Ti-^^j^tis 
i, B, ZnS.t/Bai:, Na, KRXfL i A^^'Miiix 
S2a (^t^SnT^W:* 'J^a^^^) i:*>&7^c«3, s i fiE 
^=S:S i.:02izmmWt»Ltz&AiZX 1 8-3 5S4 
B^^i-=S:B2 0 3tg?'ftfe^SL7tfia:irT2 5~ 
4 0a*%, Z nfig^>5rZ nOtr®'ft;ife^»t;^cSfitr 
T10~2 5Sa%, Ba^S^J-^rBaOCgj-fLfetfeSCU 
/cSafrT7~2 0«fi:?^-i-*-rsi:i:tt;, «i^JnT 
'J^gfi)^5^^::oV^T^i, Na(iNa20, K«K2 30 

o. L niL i zo\zm^mm»Ltzm&\z-c. ^H"^ 

[0 0 8 83 KSS^fi, SifiS^^SiO 

^BzOaitzmm^nLtzm&izx 2 5-^ 4 oma. 

%. Zn^^^5:ZnOHS?{l:!felJ^WLfcBfiir-Cl 0~ 
2Smm.%. Ba^»?:BaOt3K{b%^»LjtSa:C 
T7~2 0Ma%, Nafi£^=S:Na20Cl?'ftfe^SCL. 
/taa»ZT3~9«fi%, KfiE5>*K2 0l3i^fkt)ife» 

L/csa(rT3~9«a%^n^n-§-*t, s i^^, 40 

B5E», Znj5E», Bas?»St;^^^jD7;l.j!7';^Sfi!c 
*Sf<bife^»t;fcfi|{Z*3ttS^H-^*ifi9 5M 
a^litiirSiaSo F h ^^^m'S.mz'^ 

*LJiv>*\ ■&*LTV>Tt^0-^*GAspbO^0(:: 
Tl. Ofi^D:%^:;T0^i;cr)^:^:c■:,TV^^. S/c, 

aS{)A5^;t>fi?^i; LT, Ai, Ca, Fe, Z 
r, Ti, Sr, Mg, Bi, Ni, Sn, PSl/Mn 
OiaXfi2aiii±^, AniAl 203H, Ca(±C 
aOtC, FefiFe203(r, Zr(*Zr02(Z, Ti 
(iTi02(3, SrIiSrOtr, MgJiMgOC, Bi 50 
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(iBi 203(3, NitiNiOH, Snt±Sn02»r, 
PtiP2 05t, Mn(SMnOC-tn-?n®ftife^®L 

SMC T -a-f+x 5 afi%iuT®effl-e'i-* s nx V ^ T 

[0 0 8 93 Hk^z^ +'6mS3Sl/^*fem8i4©**^ 
ass aSt;'4 a(±N i ^^^X«fi)cSnTV^5c S/c, 
't''ij'«@3 0**(:gi53 aOl^a5H«, ScfSrieitO^tofz 
Cufe5V>(iCu^^#X«fi£$nfc^^#3 bA5SS$ 
i^TV^^, -hlH^Aass 1 St;'5>j-|Si-r.5.^;JicSP3 

2(*, I r, P tSr/Rh0ia3ttt2aJiA±5:±j5S^i' 
i:-rs«^«'^^=&i<^cC«fiE$n-5„ 122 (b) \Z7jk 
■rJ:^C, 4''6^S3 02ts:#:a5 3 af±^fe4S<IJ*5|iSE$n 

LTrn?:ia«-r*ri:K:j:t3^;;ca53 lA5?g^3H 
So S/c, ^f6]-rs^;;<g?3 2(4, ^iAcl35 3 1 n3*ic;-r 
-2>fiz:M(;*3V>T^«6m8i4(3^<>y$:feH-a-i5-ti-L, -5- 
©^^M^JtSPCjQ o T l^«(r Sggi3W=feJ^^ L T :i n 

■r S C i: HJ: I? ?i c, n S *4 iS*^ t J: "9 «^-r -5 i: X 
^•5o ^c*J, ^^^353 lSl/5id-i°I-r-5^i^gl53 2(iiJ>Ad: 

[0 0 9 03 ±l5;^/^•-^y'7^'•l 0 0(4, m^itTsi 

c:n(4;®j|sf«>5«ci:LT, T;^5:^«^3R^:, s i 5)c^>, C 
afi£^>, Mg5S5J-, BafiK^>Sr/Bj5S^5-CD#fi£^^i®iEe5fe 

^T@£^L, ^^»®M^j^J (^JA(4PVA) iiTkt:^ 

»i!i«&*(4, m^ltS i gSL^itS i 02i|»5|f, C a^^ 
itC a COamm. Mg5!c?J-(4MgO«&5|c, BafiX^)-*^ 

Aj:i5, H3B0 3(4®?8[C9?^-cE-g'LT^; JcV^o 
[0 0 9 13 fiic?gffl^%;^^>j-{4, ^^^W-K^-fi* 

LT, m^mn^i&^if%:'7f'^--fV7.fSMri>zh\z 

(4, ^^^*-y^:^J^eJ^oxg$:^^e<)^35^LTV^5. r 
rT(4, F*3SP(3tt:^ri&icJta-r5 4^+ tfx^ 3 0 1 

■rs=rAS3 0 odi<iffisn,^®=^r+ifx-f 3 0 i ® 

TilgSngp(;TA>f^3 0 2A5««i)jasnSo Sfc, T 
AVf^3 0 20/N->'^®ir»4, ++fcfxvf 30 ll^tXfc 
v^T■^:®tt::^rRI(33^t/^.t^:t(3, IfeJ®^ 2 owajL 6 
(01) ®?^t^5:jS^r«.n^;^e>3 0 3A5-#:fi<j(; 
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[0 0 9 2] r£D«filT++ If?^ 3 0 IrtH, m^M: 

3 0 1 ®3S&tlPG?rK=fAa3 0 0 5::^ LTffifit- -5 
HI Oli^-rj:-5'kru;;^J^^3 0 5 5: 

0. 7-1. 3S»a5©*^>A5^Jn$nfcft, ±I5yu 10 
^Mm^\zit±.\-ftbi\. 1 4 0 0-1 6 0 0 

[0 0 9 3] te:^, nm7.^<)-(7)mm^i;xya)^^\z 

LT^T^„ Si, Zn, Ba, NaSO'KcD 

#fiic^tMi:^c2.fi£»^«i^* m^ti. S ifiS^^S i 0 
2»*, Bfig^ttH3B03»*, ZnaZnO«3S, 
Bafi5^^(iBaC03*i^^, N a ttN a 2 C 03»5l;, 
KttKzCOsJfi}*) 5:, S i^5)-«S i 02llSt-fbt/ 20 
g|»:L/t£itTl 8~3 5Sfi%, B^^^(±B203 
(rSf{kife^»L^casCT2 5~4 0*4^, ZnJSS^^' 
'&ZnOCK<kifel^S:t/tSa(ZT 1 0-2 5*4%, 
BaSrBaO(zef1'b!fel^»Lfcfi4CT7~2 0S4% 
i:'i5J:-5trE^-rsi:i:^{z, ItrfB^t^Sn T 71- 'J ^ 
Sfi£5i■C-^V^TI4, Na(iNa20, KtiKzOCgfYk 
ifeSI»LfcM4l3T, ^n^'ia3-9a4%iB-^LTS 
^■rs. m^-C. ^©S^ife^ 1 0 0 0-1 50 Ottr 

SrSP^Til^-r ^ ' h C J; 7 -=S:#-2)„ 

j:0 0 9 4] ^LT, Ell ocs^-rj;^^, rcDa^;^ 

5 'J-St:®i|yX;l/N*»P>Jfei^ft:2©!£i>^^d:«MCig 

[0 0 9 5] <*t3, :i(D^m:^9')-m^m2d' 

1 (a) »35^-rJ:-5t3, ^ig^|:2©»a?L6C}isfL, ^ 
<^m~^^6 a^Z'^.bm.m3^mALtzm. (b) 

(c) C^-rj;^K, Jta?L6[*ItrJf $A;^2 8=&#A 

^^mvTi-m&m^^oztizjiK). m i (d) 
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J12 5Sl/m-0a¥^14*'7^«!)*S2 7A<ae$n/i 
[0 0 9 6] ^LT, 01 2 (a) iz^.tJ:r>\z. MM 

S)^8 0 0-9 5 0'CC!)m5£iaSHiDjlfeL, 4^ 

1 3 ^n^K 6 3 ts.}fimA^ ^^y^ 

[^t::mALT«ett®©#;f 2 5-2 7^a:S-[=]t7°u 

;^-r'5„ ztuzjiK)^ mm (b) t35^-rj:-5fr, 

SM^l 55. -7;^ i/->>v®l 7^:7^-5 (Ji^ 

[0 0 9 7] r::-e, aig;^^ 'j-s^tM2 d' tr-^s 
^^t^&^^6 0 0-7 0 OVttsr^Xis^. NaJ5S»S 

t;K5^^^0-&*4;i5ltls^6<;ia4^)(cii^$nTv^5 ^ i:*^ 

(s<, ft:^ia^=&8 0 0-9 5 oriiigja-ft-c^So ^^ 

it. ±^:>f'7 7.'>-}i'j:m\zi5if^i]amz^*)mmzf& 
^^nxmmm2diitj:i>, Rys^^xHit. a 
•7 7.i/-}\'iimoiii\m.u.m.tK ?e3f£®9 0 0-1 000 

"C*-^8 0 0-9 5 0t:-^.{gS^l:^nTV^*c5T, dp.t. 
m@3-^ffi-f^j,i ao^s^cDK'fb^j^irfr < < 

Sit, ±IBffl^®«K|(i, *feiSt^2*«^f -St;!. 

z<DmmT.m^m.iifzii=7 7.iy-)\,j:m.(D'^^^\z 

*5V^T, ftm»2 dfrt ei!J^^^A5^l:^r<v^o 
[0 0 9 8] --5 LT;**^;^i/-;n@;6S^7LfcJSiz: 

^p A\z\t.jE.^^M.\ ^miknm.Amt'^m.^mf 

-^^^if \ ooti, ^cD^al;a57^^*3V^Txy>'v^ 

Sl4«(i, frifcoa^JT;!^:^ iJ^jS^5J-®-S-*4;65;i»;^c 
'31^< ^CoTV^S;6^ Nai:K0 2a3Bc!)7;VA 'J^jB 
fiX ^i- ffl^ -^Jd -a- T ^Jn L T V > S «) ^ ;!,s ( J if 

[0 0 9 9] Jifc, *:^WO;^M°-^-/7^^(iiai (15^ 

^v.m.4<D^m^'^-bw.m3(DmmtMf^titx^H^ 

(OmiZ!k.^:>f^ y r g Lfc h0X$>-,X>hJ:\\ 

r©^^, «%^^4a, (a) t5^1-J:-5C, + 
'iL>m@3©M{iJ}r#i -r-30ff2o|gtt-5^«©ftfe, |5l 
m (b) tS^fctd tr, +''il^^lai3©;l'?^c3^tV^L-^• 

-rj;dt, .x/N'-^^v^^l 0 0=S:, ^mi^2<D^i^^ 
=Sr ^-'^mg 3 © Ills i: g^mffi 4 © 5t SS i: © PbI C ii A 
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[0 10 0] (mmmz) w.t. ^^^^(Dm-(Dmml 

ZnSl/Bai:. T i StXZ r ;6-e>;i{f n-S^i^Tk < ^ t 

afi^rT2 0-4 oafi:%. BM^J^^B 2 03tr®?<b^ 
^»bfca»tlT2 0-3 5«i5^. Zn^^^ZnO 

izmim^nLtzm&i^zxi 5--2 5Mm%. bbljs.^ 

^BeiOlzmit^^nLfzm&itZXl O — 2 3m4%'g- 

TiSt/Zrti. Ti{^Ti02tr. 
Z r Z r O 2 tr ^ n-^n® <bifeg|» L fz MS T ^ 

1 0mS:S^-&*L. ;&-'oNa. K2tt)^L i ;i?^e>ii 

{iNa20. KtiK20. L i tiL i zO^zm^ft^^n 
Ltzmmizx. ^cD^tf-^*S^l 2Sfi%J.:;Ti:L. 

^^\zph (D^^A^ p b o ^zm^fm^w-Ltzmizx 
[0 1 o,.i] Aflce^jtrt^. ±Mimmm<Dmmt. i^xro 
r^zL^^x^^o OS im^^s i 02\zmitm^n 

L/;mfitrT2 0-3 8fi49^i:-r^o ©Z rOZ r O 
2^Sfig^*^=&:3. 4aa:%lMTi:-r^o ®T i CD 
Ti 02^»:mfi-g-:#^:&i. 5Ma%i.:i.±i:-r'5o @ '30 
Z r CDZ r 0 2^S:Si^*^^WZr . T i CDT i O 
2^»:S4^*^^WTii: LT. WTi/WZr$:0. 2- 

[0 10 2] ±U(ommm2<i^^'t^y^A-^-f'7^* 

Si. B. ZnSt/Bai:. TiR 

H^BOsm^. Zn\tZnOm^. BaJSE^fiBaC 40 
0 3«&*> T i tiT i 0 2ie&^. ZrtiZr02*&*) 

S i ^»^S i 02{i®{bife^ff L;^cafitiT2 0 
'--4 0Sfi5^. B5S^^B203t3®<b%^^L/3fia 
JrT2 0-3 5fifl%. Z nJSEi^^^Z nOtim^b^^JJ 
U^^cSllfzT 1 5-2 5fifl%. Ba^^^BaOtlg? 
-ftt/g^ffLTtafitrT 10-2 3Mfl:^o-^*-r'5^^1> 

TiStfZrt^. TitiTi02tr, ZrtiZrO 
2ti-^n^'ni?fl:ife^»t;taS:t3T'g^i+-e2- 1 OM 

&%^^-t^h(Dttj:^^o^zm^Lxm,^-r^o ts: 
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Ji^ioO^mfSL^tLX^-^-t^m^i^t^ NatiNa 
20, KtiK20. L i tiL i 20tzK'ftifel^»L/ifi 

&izx^ -^(D^n^^m^ 1 2mmvoiikTt^j:^^v^z 
fSL^mm^^m^t^o m^x. -^^cD^i-g-ife/^&i ooo 

[0 10 3] ±U(D^r>t^r)]^i3 »;^Mj5£^i:Bj5E5i^i: 
lai 0^SfflLT^~rci:-5t3. V-S^iS 

iiyx;vN^^^i^j^^2<7)!e^^/j:^st3iaii • m^-f^ 
z}i\z^K>^ m-^f}^i^-x^mm^'i2<^m(D'>f^\^mi& 
m:^^'}-mp(^m2d\^mmx^^. ]:^xy. ^m^^ 

n'^^%X:^A'-^':f^^^n^TM\U ^SE^Jl^ta 

\inmxi>^(Dxmmt^mm\tmmt^o ^'mzxK>. 
^^t^-i^—x!Km(D'pt^\^mmm2(i^n^zhfy^x^ 
^fz. ^mm\}imm\zmmmtum^eQQ--i 

0 0'Ci:<S<. ^^hX.XiS'yT.iy-JVTMolMmUm. 

TbK se*cD 9 0 0—1 0 0 ox:ib^^8 0 0-9 5 or-^ 
mu<t^nx\^^a)x. f^^L^mms^i^^^Mi 3 0m 

nm^^±z^z<\\ mmm2d^m^r^mm 

[0 10 4] 7ic;b\ ±teilSE^JlSa^SS^J2(7);^/^- 
[0 10 5] 

[^Kfi^J] ^:JlT0llg^ 

(^g^^ji) ^m^2^ifk(Dx^\zhxf^m:Lfzo ^ 

Na-^*fi (NsLzO^nm) 0. lSfi%, 
»S3. Oum)\zML. Si02(jMS9 9. 5%. 
^J^fflSl. 5^/m) . CaCOa (]^S9 9. 99^> 
¥i^fiS2. Oum) . MgO (MS99. 5%. 
aS2x/m) , BaCOs («4S9 9. 5%^ ^i^ffiS 
1. 5^/m) . HaBOs (iS«S9 9. 09^. 
1, Sum) . ZnO (MS9 9. 5%. ^-^^^2. 
Oum) '^m'^\t^\zxm^t^tk:h\z^ ZCDW.'kL 
tzm^^R-^ 1 0 OSfigPi: UX. ^Tkfe^W ly^t t 
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[0 1 0 6] }!»:V>T% Zix^m.SSL<Dmtt^^'7')-^^ 

5 OMP a ctjSj^l, ^o^?g#;©^;i®c^5i' V 

A\ m^i- : A\ 203^WMM.X9 4. 9m.&% : 
S i : S i 02m»aiT-2. 4a»% : 
Cad?^ : C aO^«fl:T-l. 9*3%: 
M 8 : M g O \~^W-S.S.X 0 . 1 Sa% ; 
Ba^^)- : B aOC^»Sfi-eO. 4SS:% : 
BJSg^J- : B 2 O 3^nMAX' 0 . 3 M»9^„ 
CO 1 0 73 tfc, ^4 (a) «:SfflLT^-r^ilt*2 
©*gi5-^?fe(±J.:i.T©ilOT-fe^ : Ll=iK;6 0mm, L2 
=«t;8mm, L3=jK;14mm, Dl=jis?; 1 0 mm, D2 
=*513mm, D3=*?;7mm, D4=5. 5mm, D5 
= 4. 5mm, D6=4mm, D7=2. 6mm, tl = 
1. 5 mm, t2=l. 45 mm, 1 3= 1 . 25 mm, 
tA=l. 35mmo ^blz^ Sl^SfflLT^fJ:, 
Jejtft2 1 ©^:^{|JCS^aj LTV^?, 35^3-2 k 

©«$LQ{±2 5mm-C*'3, i^itfr 2 ©^f'^tti^O^: 

p,, ='}\^v-i^3>2 c^&xi&mi^2 0'ik^m\zmi> 

ST©, ■?:©aS^J^i^(3?'aoTiiJofcfi$LP{i2 9 
mmTabSc 

CO 1 0 8] »:\z. ^mT.'^'j-^^^io^'^izLxmm 

Lfzo $r, HJlsffcLTS i 02 (M^9 9. 5%) , 
HsBOsiK^^ (»£S9 8. 5%) , ZnO»* (MS 
9 9. 5%) , BaC03«)* (J(Eg9 9. 5%) , N 
a2C03*{)* (Mg99. 5%) , K2C03iK^* 

mm9 9%) , Al 203|i)* (MS 9 9. 5%) , 
Fe203«»5S (»Eg99. 0%) , CaC03t&* 

(MS9 9. 8%) , T i 02»7S (MS9 9. 5 
%) , SrC03t&* (MS9 9%) , Sn02«!>5l5 

(MS 9 9%) , FeOiK)5R (MS 9 9%) $r#atk^ 
■CS^t, -^rCS^ife^Srl 0 0 0~1 SOOtdftiaL 

T^s$-i±, ■^(Dm^%^7kdp\zi9icxmy^ • if'pT.it 



#^2000-4893 1 



34 



T, c:©ffl«7 h 1 0 OMSPtzsi^ Lite±ie;%/i: l 

-f LT®pvA=&2figa5se^L, setr** 
1 0 om.M^mxxm't-r^zinzj:ommy(^')-^ 
ntzo 

CO 1 0 9] ::®«6^^-7 'J-*, ^ 1 o©J:dtr'fi^ 
yX;W.fc0^^t*jc2©«MHi«S^, ^^LTIHjIII;^^ 
'J-^*H2d- =lr?gfi!cL^Co fei^^©«i^©S 
10 ^JfSttS 0 /^m^STSb^o c:©ifeijt#:2^:fflV^T, 

HI 2^m\^xmzm.mLtz^mzA*j^ 

trs^-r^^^N'-^y^^l 0 0=Sr#af^fiSL/co T^r^fL, 
*ai:SP7©^Stt 1 4mmi: Lfco Sfc, ffiii1*15® 
lfiNf»*i: LTttB203-S i 02-BaO-L i 2 
O^iivT.. Zr02»*, *-^>r^ yi?«!)5|5, T 
i 02»*, ^«Am*:S:, ^imttA*v::^->-;l'® 1 
6, 1 7©i^J|4»*i: Lt:«B203-S i Oz-Na 
20^;<r7;^, CuS)*, Fea^S, Fe-BiK)*^^ 
^^■^i^fflv^, ;«f7;^i/-;i'B#©jD|SLiag, -tts-i^-^W^ 
20 iaSfi9 0 Ot:CT^To7t„ ^j:*, «-l^ijt<*2©«®C 
J^^$tlfca*»2 d©^$(i*3fctri3 5 0 x/mgST 

CO 1 10] ffi:^, ©^i'li-Ti'JSIttl-iiiaS-itfctt^K 

\z^K>if7Xit ($mn^t) Lfzi><Dx&izt^mm 

Ufc. -^^=S:ffiV^XTIE©||^Sr^f ofcc ©-fb^MlS^^ 
ff : ^3tX^^i-*/fl-J;So 4-K««©^>tff<i (K<bi^^ 
WLfcttCJ:?,) =&*lSt/^3{r5?UTV^?,„ /j*,, 
&St*f:2 ©^M{rj^fi!(Sia^caiS|« 2 d ©4-aj5E=&E P 

30 MAm^z^om^Ltzi)K m^^nn^m\^xwi-^Ltz 
^Vfmtms—wcLxx^^ zti^mx^tz^ ®mm^ 

^86: : %t^Kif4A^5>^j*5mmx 5mmx 1 Omm®PJ 

'C*»5.3 5 Ota-^O^J^flfc LTSJ^LTV^S, S 
T'c, lfeig#:2A^e>t±l2^?*©SiJjeMJl4*«»3fflL, 1^ 
ttl©SJ^=&fi'-o/ti:C^, -?:©ffi{i7 3 X 1 o~''/'C 
Xi>^tzo <B)W!.<tU.&:mmUi^5 0ms^mmLtj:7b^ 

!&fitf-^t7^c-,fcas=&®C<bfiSi: Lxm^Ltz. 
40 colli] Sit, *;^/^°-^'.:/'7^/^r-:5V^TI±, 5 0 

ox:x0i&i^W:mm^^. ma^m^^xmzwimLtz:^ 

&C J: ►JJimmffi 1 0 0 0 VCT^T■^ fco S ?t, ifeiSt#: 

2^zM^r^mmm2(iom&Vl:m^swzxl^^Ltzo 
in.±(Dmm^m i ~«4 cs^i-c 

CO 1 1 2] 
C551] 



(19) il^ga2 0 0 0-4 8 9 3 1 

35 36 









Si 02 
(wt%) 


B2O3 
(yn%) 


NazO 
Cwt%) 


K2O 
(wt%) 


A1/A2 


BaO 
(wt%) 


ZnO 
(wt9© 


(wt%) 


AI203 

(wt%) 


1* 


16 


44 


4. 0 


4. 0 


1. 5 2 


13 


17. 5 


98. 5 


1. 5 


2 


25 


35 


4. 0 


4. 0 


1. 5 2 


13 


17. 5 


9a 5 


1. 5 


3 


30 


30 


4. 0 


4. 0 


1. 5 2 


13 


17. 5 


98. 5 


1. 5 


4 


35 


25 


4. 0 


4. 0 


1. 52 


13 


17. 5 


98. 5 


1. 5 


5* 


40 


20 


4. 0 


4. 0 


1. 52 


13 


17. 5 


98. 5 


1. 5 


6 


28 


32 


4. 0 


4. 0 


1. 5 2 


13 


17. 5 


98. 5 


1. 5 


7* 


28 


32 


4. 0 


4. 0 


1. 52 


5 


25. 5 


98. 5 


1. 5 


8 


28 


32 


4. 0 


4. 0 


1. 5 2 


8 


22. .5 


98. 5 


1. 5 


9 


28 


32 


4. 0 


4. 0 


1. 52 


13 


17. 5 


98. 5 


1. 5 


10 


28 


32 


4. 0 


4. 0 


1. 5 2 


18 


12. 5 


98. 5 


1. 5 


11* 


28' 


32 


4. 0 


4. 0 


1. 5 2 


22 


8. 5 


98. 5 


1 5 


12* 


27 


31 


2 


9 


0. 34 


12. 5 


17. 0 


98. 5 


1. 5 


13 


27 


31 


3 


8 


0. 57 


12. 5 


17. 0 


98. 5 


1. 5 


14 


27 


31 


4 


7 


0. 87 


12. 5 


17. 0 


98. 5 


1. 5 


15 


27 


31 


5 


6 


1. 27 


12. 5 


17. 0 


98. 5 


1. 5 


16 


27 


31 


6 


■ 5 


1. 82 


12. 5 


17. 0 


98. 5 


1. 5 


17 


27 


31 


7 


4 


2. 66 


12. 5 


17. 0 


98. 5 


1. 5 


18 


27 


31 


8 


3 


4. 0 5 


12. 5 


17. 0 


98. 5 


1. 5 


19* 


27 


31 


10 


1 


15. 2 


12. 5 


17. 0 


98. 5 


1. 5 



CO 11 3] [^2] 





CP 


fmmm 
cxio->o 


(M£» a 1 5 0 OIC 




1* 


600 


94 


550 




2 


640 


82 


750 




3 


650 


75 


800 




4 


670 


60 


950 




5* 


700 


45 


350 




6 


650 


83 


550 




7* 


620 


90 


150 




8 


640 


88 


250 




9 


670 


82 


650 ' 




10 


685 


70 


700 




11* 


750 


65. 


850 




12* 


730 


78 


50 




13 


700 


68 


80 




14 


680 


59 


120 




15 


630 


71 


550 




'16 


640 


65 


600 




17 


630 


78 


80 




18 


630 


74 


45 




19* 


610 1 80 


25 
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Si02 
(wt%) 


B2O3 
(wt96) 


(1) 


Tyld^V (2) 


BaO 
(wt90 


ZnO 
(wt%) 




CD 


® 


101 


1 5 


38 


Na20 3. 0 


K2O 4. 2 


17. 8 


20. 0 




A 1 0/^0 1 Q 

Ai2C3 1. y 


r e203 0. 1 


102 


20 


35 


Na20 6. 1 


K2O 3. 5 


19. 9 


1 5. 4 








1 03 


25 


31 


Na20 4. 5 


K2O 6. 2 


10. 9 


20. 3 


Q7 Q 


A12VJ3 I. D 


CaO 0. 5 


104* 


35 


39 


Na20 6. 0 


K2O 3. 5 


8. 2 


6 ^ 


QR 9 
£7 0. ^ 


A12U3 1. ^ 


FeO 0. 6 


105* 
106* 


45 
51 


35 
31 


Na20 6. 2 
Na20 6. 6 


K2O 3. 8 


4. 2 




Q Q 1 


v.^ a u U- y 




107* 


26 


14 


Na20 5. 7 


K2O 3. 1 
K2O 6. 8 


3. 6 
27. 5 


3. 7 
17 Q 


Q7 Q 


^aL/ 1. U 
A12U3 1. f 


CaO 0. 4 


108* 


21 


25 


NaaO 4. 9 


K2O 5. 1 


21. 0 


J. 0. u 




A 1 2 U3 0. 7 


Ti02 1. 3 


109 


32 


28 


Na20 5. 2 


K2O 6. 7 


1 2. 1 


1 2 


i7 D. 0 


AI2U3 1. 9 


SrO 1. 6 


110 


27 


31 


Na20 4. 1 


K2O 4. 2 


12. 5 


19. 7 


98. 5 


SrO 1. 5 




111* 


30' 


35 


NaaO 4. 8 


K2O 5. .5 


14. 7 


9. 8 


99. 8 


SrO 0. 2 


— 


112* 


35 


42 


Na20 6. 3 


K2O 4. 0 


2. 7 


9 7 


QQ 7 


A12U3 U. 0 




113* 


25 


31 


Na20 2. 2 


K2O 2. 1 


18. 0 


19. 5 


97. 8 


Ti02 2. 2 




114 


28 


35 


Na20 3. 0 


K2O 4. 6 


13. 5 


14. 4 


98. 5 


AI2O3 1. 0 


Sn02 0 5 


115 


29 


33 


Na20 4. 3 


K2O 5. 7 


14. 2 


12. 0 


98. 2 


AI2O3 1. 5 


FeO a 3 


116 


28 


3 5 


K2O 6. 7 


L i20 4. 1 


12. 7 


12. 1 


9a C 


A 1203 1. 2 


CaO 0. 2 


117 


27 


32 


Na20 8. 0 


K20 5. 1 


15. 4 


12. 3 


99. 8 


AI2O3 a 1 


CaO a 1 


118* 


26 


30 


Na20 9. 5 


K2O 6. 1 


12. 5 


13. 5 


97. 6 


AI2O3 0. 8 


CaO 1: 6 


119* 
120* 


29 
28 


31 
29 


K2O 5. 3 
Na2010. 3 


Li20 1. 7 


18. 2 


13. 0 


98. 2 


AI2O3 1. 5 


FeO 0 3 










K2O 1 0. 0 


8. 1 


12. 4 


97. 8 


AI2O3 0. 9 


CaO 1. 3 
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CO 1 1 6] 1-7^*5*., ®«^OM#=S:}» 
^Jf trt fSJn^CDfife©^|!(gA54UT*5C,-f, 8 0 0- 





CP 


(xl0~>=O 


(MQ) atSOO'C 




101 


710 


87 


550 




102 


650 


85 


320 




103 


695 


78 


400 




104* 


700 


50 


550 




105* 


770 


48 


250 




106* 


750 


56 


200 




107* 


810 


79 


450 




108* 


660 


76 


700 




109 


690 


72 


650 




110 


640 


73 


80 0 




111* 


650 


68 


900 




112* 


630 


61 


150 




113* 


820 


75 


950 




114 


625 


71 


800 




115 


695 


69 


700 




116 


625 


73 


550 




117 


600 


71 


150 




118* 


610 


87 


80 




119* 


675 


75 


50 




120* 


590 


91 


25 





[0 117] (.mmmz) m^mi t±<mmcom^R 



^V^tctJ*7i:>^-r, 5 0 0t:®Sfe^SSiti2 0 0MQW 50 S99. 5 , HaBOaiK^* (»ES 9 8. 5%) 
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ZnOS}* (M«9 9. 5%) . BaCOai!^* mS. 
99. 5%) . NaaCOa©* (ji?6a99. 5%) , 
KzCOam^ (MS9 9%) . L i aCOat&TiS 
S9 9%) , Al 203»5le (»Eg9 9. 5%) , Ca 
C03S)5fc (&eS9 9. 8%) , Ti02JK)* m&9 

9. 5%) , zr02ii&5^ m&9 8%) ^^mvcmii 

E-S- •?-CDiE-a-i^=& 1 0 0 0~ 1 5 0 O'CtSnfiiUX 

^ • m-^t * r h tr J: O V - =&^7^r „ 
[0 118] #t,iT,/i#:^^iJ-ti, f^my 'J y h^^e, 

BMifiSSff (?^^ : EM. S^H-SiaS. aUBH) =Sr 
[0 119] -^tX, ±f5C!)a^;?^'J-=SrfflVN/t.^«: 

T-^^-i'^^i^ioo^'&mrftiiLtz ('^f^mm^t^iz 

lOOOffl) o JJcio, ^«iS*t:2©SMH?^^5n/iffl 



#IS2 0 00-48931 
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tT^#5>n;t^;^/^•-^y7^'^c:ov^T^±. 5 0 0t:x 
[0 12 0] i&yj. mi!i'^-rizi^viizmm^ii:tzf&mm 

10 m mimi0knLfzm\z^^) 4«5^r5^LTv^^, t^c 
E-puAmz^K)m\'^LtztiK m.w^^m^m\^Tm\-^ 

ttj:r>tzWi&^w^^tu^tLxm^Ltz, ^^^meiz 
o^mizji'on'^HtzmmmizML. tfc'iijntL<a 

20 ^t, 1 0 0 Offl+'OSIi^lSc^^tofc. i^m=&«6C 

[0121] 
[^5] 



Na 




Zr02+Ti02 


Wzr 


Li2 C>fK2OWa20 


Si02 


B2O3 


ZnO 


BaO 


Li20 


K2O 


Na2 0 


Ti02 


Zr02 




1 


26. 5 


21. 6 


21. 4 


12. 7 


0. 9 


4. 5 


4. 3 


a 7 


2. 4 


a 1 


2 4 


a 7 


2 


24. 7 


24. 1 


17. 4 


17. 4 


0. 5 


4 8 


a 3 


a 7 


2 1 


a 8 


1. 8 


10. 6 


3 


2a 8 


27. 7 


la 2 


12. 8 


0. 1 


a 7 


a 5 


a 4 


a 8 


7. 2 


a 9 


7. 3 


4 


31. 9 


2a 4 


la 1 


la 2 


1. 5 


a 3 


2, 8 


2. 1 


1. 7 


a 8 


1. 2 


7. 6 


5 


3a 7 


21. 9 


la 4 


la 8 


0. 1 


2. 4 


a 1 


4 7 


a 9 


a 6 


1. 2 


as 


6 


35. 0 


2a 0 


17. 8 


12. 2 


0. 1 


a 5 


0. 7 


a 8 


0. 9 


4 7 


4 2 


1. 3 


7 


37. 8 


2a 9 


la 8 


12. 2 


0. 4 


0. 5 


0. 7 


a 8 


0. 9 


4 7 


4 2 


1. 6 


8 


3a 4 


21. 5 


la 8 


la 5 


0. 1 


0. 1 


0. 7 


4 2 


2 7 


a 9 


1. 6 


0. 9 


9 


2a 1 


2Z 1 


24. 7 


la 1 


0. 8 


0. 0 


4. 5 


a 7 


0. 0 


a 7 




a 3 


10 


22. 1 


21. 6 


24. 7 


17. 6 


0. 8 


0. 0 


4. 5 


a 2 


0. 5 


a 7 


la 4 


a 3 


11 


2a 3 


2a 6 


la 8 


22. 7 


0. 0 


4 2 


4. 8 


0. 2 


2 4 


2 6 


0. 1 


9. 0 


12 


27. 4 


2a 5 


19. 7 


la 4 


a 0 


a 1 


4. 1 


a 7 


2 1 


4. 8 


1. 3 


a 2 


13* 


4Z 3* 


21. 5 


la 9 


la 2 


0. 5 


0. 7 


1. 4 


1. 4 


2 1 
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